Screening of randomly mutagenized glucagon-like peptide-1 library by using an integrated yeast-mammalian assay system.
Glucagon-like peptide-1 (GLP1) is a 30-amino acid peptide hormone activating the GLP1 receptor (GLP1R), a class B G-protein coupled receptor (GPCR), and is considered to be effective for treating diabetes and other metabolic diseases. Phage display is the first innovative technology in order to prepare and screen a large polypeptide library including GLP1R agonists, but this methodology is not as effective in discovering functional peptides such as activators for GPCRs. Here, we report a novel functional screening system for GPCR-acting peptides, which integrates a yeast peptide secretion system into a biological detection system with GPCR-producing mammalian cells. Using this screening system, we found attractive GLP1R agonists with several substitutions from a random mutant GLP1 library which was secreted by yeast, Saccharomyces cerevisiae. This system established here not only enables peptides to be analyzed in the soluble form but also needs no chemical synthesis, purification, and condensation of peptides of interests, and therefore, can be widely applied to the discovery of novel bioactive peptides acting on GPCRs.